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@ Provided is a composition having excellent water resistance and alkali washability. comprising a polyvinyl 
alcohol (A), an annino compound or its salt (B), a crosslinking agent (C) and as component (D) at least one water- 
insoluble and alkali-soluble substance and/or water-Insoluble and alkali-swellable substance. Adhesives compris- 
ing this composition are excellent in water resistance and alkali washability, and hence, when used for labels to 
patch on glass base materials, particularly glass bottles filled with beverages, exhibit high cold water resistance 
to keep the labels on the bottles when the glass bottles are cooled, and cause the labels to readily be peeled off 
when the recovered bottles are treated with aqueous alkali solution. Accordingly, the adhesives are very useful 
particularly for lables for glass bottles containing beverages. 
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COMPOSITION, ADHESIVE AND GLASS BASE MATERIAL 

The present invention relates to a connposition. an adhesive comprising the same, and glass base 
materials on which a label applied with said adhesive is patched. 

More specifically, the present invention relates to water-based adheslves used for labels for bottles to 
contain beverage, which have high adhesive strength, high adhesion even when Immersed in warm water or 
5 cold water (hereinafter referred to as "water resistance"), and which provide ready peelability of label when 
glass base materials, particulariy glass bottles, patched with the label are washed with aqueous alkali 
solution (hereinafter referred to as "alkali washability"). 

Casein-based adhesives, starch-based adhesives and polyvinyl alcohol-based adhesives are known 
aqueous adhesives. However, casein-based adhesives have, since casein is a natural substance, drawbacks 
10 of unstable properties and ready degradation, and further are insufficient in water resistance. A known 
prescription for starch-based adhesives uses starch in combination with urea and styrene-maleic anhydride 
copolymer (see US-A-3,857,803) This prescription, however, gives adhesives having the drawbacks of low 
water resistance and poor alkali washability. 

Known polyvinyl aicoho! (hereinafter referred to as PVA) -based adhesives are, for example, i) those 
75 comprising conventional PVA incorporated with starch and inorganic thickener (see DE-A-2,364,438) and 
those comprising PVA and a thickener Incorporated with urea and synthetic resin emulsion (see JP-A- 
16572/1981). These adhesives, however, all have the drawback of Insufficient water resistance and poor 
alkali washability. 

A composition comprising PVA, chitosan and an aldehyde, and an adhesive comprising this composi- 
20 tion are also known (see US-A-4,70a.947). This adhesive has, although being better in water resistance, the 
drawback of poor alkali washability. 

An object of the present invention is to provide an adhesive corhprising a novel composition, which 
satisfies various requirements for adhesives in general and further is excellent in water resistance and alkali 
washability, and also to provide a glass base material patched with a label with said adhesive applied 
25 thereon. 

An embodiment of the present invention provides a composition comprising a PVA (A), an amino 
compound or its salt (B), a crossiinking agent (C) and as component (D) at least one water-insoluble and 
alkali-soluble substance and/or water-insoluble and alkali-swellable substance . 

Another embodiment of the present invention provides an adhesive having excellent water resistance 
30 and alkali washability. comprising the above-objective composition. 

Still another embodiment of the present invention provides a glass base material having excellent water 
resistance and alkali washability, patched with a label witii the above-objective adhesive applied thereon. 

The PVA (A) used in the present invention includes any PVA as long as it is water-soluble, and 
examples thereof are. besides conventional PVA. silicon-modified PVA, e poxy-modified PVA, acetacetylated 
35 PVA, carboxyl group-modified PVA, sulfonic acid group-modified PVA, phosphoric acid group-modified 
PVA. amino group-modified PVA, ammonium group-modified PVA, amido group-modified PVA, methylol 
group-modified PVA, and modified PVA*s copolymerized with e.g. a vinyl ether or vinyl ester having a long- 
chain alky I group, a (meth)acrylamide or an a-olefin. The polymerization degree of these PVA's is not 
specifically limited, but it is generally selected from the range of from 100 to 5,000, preferably from the 
40 range of from 300 to 3.000. The degree of hydrolysis of these PVA's is not specifically limited either, but it 
is generally selected from the range of from 70 to 100 mol%, preferably from 90 to 100 mol%. 

Examples of the amino compound or its salt (B) used in the present invention are polyamines, such as 
ethylenediamine. trimethylenediamine, hexamethylenediamine, triaminopropane and polyethyleneimine, or 
salts thereof: melamlne resins; polyolefin copolymers having amino group or salts thereof; chitosan; 
45 celluloses having amino group, such as amino group-modified cellulose, or salts thereof; and amino group- 
modified starch or salt thereof. Preferred among these compounds are those soluble in water, chitosan 
being particulariy preferred. 

The amino compound or its salt (B) used in the present invention can be dissolved in water or aqueous 
solutions containing an acid. Examples of the acid used generally are acetic acid, formic acid, lactic acid, 
50 citric acid, benzoic acid, sulfamic acid, hydrochloric acid, sulfuric acid, phosphoric acid, fumaric acid and 
maleic acid. 

The crossiinking agent (C) used in the present invention includes compounds which are reactable with 
the PVA (A) and the amino compound or its salt (B), have, preferably, at least 2 functional groups, and form, 
upon the reaction, water-Insoluble crosslinked matter. Example of these compounds are epoxy compounds, 
aldehyde-based compounds, aziridine compounds, isocyanate-based compounds, aminoplast compounds 
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and multivalent metal compounds. 

The epoxy compounds herein mean compounds containing in the molecule thereof at least 2 epoxy 
groups, e.g. glycidyl groups, and their examples are sorbitol polyglycidyl ether, glycerol diglycidyl ether, 
glycerol triglyddyl ether and polyethylene glycol diglycidyl ether, among which particularly preferred is 
s glycerol triglyddyl ether. Polyamide eprchlorohydrin resins (e.g. POLYFIX 203, made by Showa High 
Polymer Co., and KAIMEN 557 made by DIC-Hercules Co.) are also preferred epoxy compounds. 

Any aldehyde-based compound can be used insofar as it is water soluble and generates an aldehyde in 
aqueous solutions thereof. Examples of the aldehyde-based compounds are monoaldehydes such as 
formaldehyde, acetaldehyde. propionaldehyde and butylaldehyde; multialdehydes such as glyoxal, glutaral- 
70 dehyde and dialdehyde-starch; polyaldehydes; condensates of formaldehyde and ammonia, such as 
hexamethylenetetramine; reaction products of cyclic urea with glyoxal; and copolymerized reaction products 
of acrylamide with glyoxal. Among these compounds, glyoxal and hexamethylenetetramine are preferred. 

The aziridine compounds herein include compounds containing in the molecule thereof at least 2 
ethyleneimlne derivatives, and their examples are given below, water-soluble ones being preferred. 
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30 The aminoplast compounds herein are condensates of compounds containing amino groups and 
aldehydes, and. more concretely, condensates of e.g. melamlne, urea or aniline. 

Also used are those obtained by modifying the above compounds with methylol, alkoxy. alkoxymethyl 
or amide groups, and initial condensates of the foregoing. The multivalent metal compound herein means 
water soluble compounds of 2- or more valent metals, and their examples are chlorides or sulfates of 
35 aluminum, iron, copper, zinc, tin, titanium, nickel, magnesium, vanadium, chrome or zirconium. 

Preferably used among these metal compounds are aluminum chloride, aluminum sulfate, potassium 
alum and ammonium alum from the viewpoint of the effect of providing resistance to water. 

Particularly preferred among the above-mentioned various crosslinking agents (C) are aldehyde-based 
compounds, more particularly giyoxal, in view of ease of handling (odorless, stable viscosity). Hex- 
40 amethylenetetramine can also be used preferably. 

The at least one member (D) selected from water-Insoluble and alkali-soluble substances and water- 
insoluble and alkall-swellable substances (hereinafter sometimes referred to as "component (D)") used in 
and characterizing the present invention must have the property of being capable of being present in 
particle form in the resulting aqueous adhesive solution or dispersion, that of being water-insoluble and that 
45 of being alkali-soluble and/or alkall-swellable It is preferred that the component (D) be dissolved or swol len 
in alkali in a short time. The term "water-insoluble" used in the present invention means that the component 
is insoluble In water at 0 to 100* C, preferably at 0 to 30* C. The term "alkali-soluble and/or alkali-sv/ellable" 
means that the component is dissolved and/or swollen in an alkali solution having a concentration of at least 
0.5% by weight at a temperature of at least 20 *G and for an immersion time of not more than 10 minutes, 
50 preferably in an aqueous sodium hydroxide solution having a concentration of 2 to 4% by weight at a 
temperature of 60 to 70* 0 and for an immersion time of 3 to 5 minutes. 

There are no specitic restrictions with respect to the form of the component (D) insofar as it is insoluble 
in water and is present in particle form in the resulting aqueous adhesive solution or dispersion and does 
not impair the function of the adhesive. It is. however, preferred that the form be a powder or an aqueous 
55 dispersion such as emulsion or suspension, among which particularly preferred is a powder form. The 
particle size is not specifically limited but, in the case of a powder form, the average particle diameter is 
preferably not more than lOOum. 

Examples of the component (D) used in the present invention are copolymers of olefin monomers 
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containing carboxyl group, polymers of acid type having high water absorption properties (super-absorbent 
resins of acid type), casein, cellulose-base compounds, starch and aluminum (preferably fine powder). 
Examples of the copolymers of olefin monomers containing carboxyl group are copolymers of a carboxylic 
group-containing monomer {hereinafter sometimes refen'ed to as monomer (1)}, such as (meth)acrylic acid. 

5 crotonic acid, maieic anhydride or itaconic acid, with e.g. an a-olefin. vinyl ester, vinyl ether, (meth)acryl!C 
acid ester, vinyl chloride or acrylonitrile {hereinafter referred to as monomer (2)). Suitable a-o!efins are 
those having 2 to 20 carbon atoms, preferably 2 to 8 carbon atoms, and their examples are ethylene, 
propylene, butene-1, butene-2, isobutene, 2-melhyl-butene-1 . 3-methyl-butene-1, pentene-1, 2-methyl- 
pentene-1. 3-methyl-pentene-1, 4-methyl-pentene-1 , octene-1, diisobutylene, styrene and a-methylstyrene. 

JO These olefins are used singly or in combination. Examples of the vinyl ester are vinyl acetate, vinyl 
propionate, t-butylvinyl ester and vinyl versatate. Examples of the vinyl ether are ethyl vinyl ether, butyl 
vinyl ether, octyl vinyl ether, lauryl vinyl ether and stearyl vinyl ether. Examples of the (meth)acrylic acid 
ester are methyl, ethyl, butyl, 2-ethylhexyI and lauryl (meth)acrylates. These compounds may be used 
singly or in combination. The ratio copoiymerized of the monomer (1) to the monomer (2) is not specifically 

J5 limited as long as the resulting copolymer is insoluble in water and soluble and/or swellable in alkali, but it 
is. in the case where the monomer (1) containing carboxyl group is maieic anhydride, preferably a molar 
(2)/(1} ratio of 0.5/1 to 5/1, more preferably 1/1. In the case where the carboxyl- containing monomer (1) is" 
(meth)acrylic acid, crotonic acid or itaconic acid, the copolymerization ratio is preferably a molar (2)/(1) ratio 
of 5/1 to 50/1 . 

20 Preferably used for the purpose of the present invention among the above copolymers are copolymers 
of the carboxyl-containing monomer with the vinyl ester and copolymers of a-olefin with maieic anhydride, 
particularly those of isobutene with maieic anhydride and styrene with maieic anhydride from the viewpoint 
of water insolubility and alkali solubility and/or swellability. Here the maieic anhydride may be used In 
combination with a small amount of not more than 10% based on the weight of maieic anhydride of maieic 

25 acid, salts of maieic acid or monoesters of maieic acid. 

It is preferred that the above-mentioned copolymers be used in the form of fine powder having an 
average particle diameter of not more than I00um. 

The super-absorbent resin of acid type herein is obtained by subjecting a polymer having high water 
absorption properties (super-absorbent resin) to dealkali treatment (for example neutralization with an acid). 

30 or by using, upon production of a super-absorbentresin, only monomers of acid type, and must assume 
powder form that is water Insoluble and swellable in alkali. Examples of the super-absorbent resin herein 
are crosslinked polyacrylate. crosslinked hydrolyzed products of vinyl acetate-methyl acrylate copolymers, 
crosslinked hydrolyzed vinyl acetate-mono methyl maleate copolymers, crosslinked hydrolyzed isobutylene- 
maleic anhydride copolymers, starch-acrylic acid grafted copolymers, polysaccharide-acrylic acid grafted 

35 copolymers, hydrolyzed products of starch-acrylonitrile grafted copolymers, crosslinked carboxymethylcel- 
lulose and crosslinked polyethylene oxide. Preferred among these Is one obtained by de-alkali treating a 
crosslinked hydrolyzed isobutylene-maleic anhydride copolymer, which Is suited for the purpose of the 
present invention when used in the form of fine powder. The casein herein includes acid casein, rennet 
casein, lactic casein, and modified compounds of the foregoing, which are also suited for the purpose of the 

40 present invention when used in powder form. 

Examples of the cellulose-based compound which may be used in the present invention are. among 
others, carboxymethylcellulose of acid type (hereinafter referred to as acid type CMC), metal salts of 
relatively low degree of substitution of carboxymethylcellulose (e.g. Al, Mg, Ca, Na and K salts of 
substitution degree of 10 to 30 mol%). hydroxypropylmethylcellulose phthaiate, hydroxypropylmethylcel- 

45 lulose acetate-succinate. carboxymethylethylcellulose and cellulose acetate-phthalate, all of which are 
suitably used in the form of fine powder. Most preferred among these is acid type CMC. 

Examples of the starch which may be used in the present invention include natural starches such as 
sweet potato starch, potato starch, corn starch, wheat starch, tapioca starch and rice starch, starch 
derivatives such as decomposed products of natural starches, a-starch. starch ester and starch ether and 

50 processed starches having been subjected to physical treatment such as with radioactive ray or neutron 
ray. by high-frequency treatment and by wet heat treatment. Among these starches, natural starches are 
preferred and they are suitably used in the form of fine powder. 

These components (D) are insoluble in water but earn be dissolved and/or swollen, in a short time, in an 
aqueous alkali solution. Examples of the alkali are hydroxides and carbonates of sodium, potassium and 

55 lithium, ammonia, organic amines, and hydroxides and carbonates of calcium, magnesium, aluminum and 
zinc. For example in beer industry, sodium hydroxide, which is inexpensive and readily commercially 
available, is used for the alkali washing liquid, and the alkali washability hence is of practical value and 
useful if it is effective in the case where aqueous sodium hydroxide solution is used. 
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Preferred among the above components (D) are a-olefin-mateic anhydride copolymer, crotonic acid- 
modified polyvinyl acetate, caseins and aluminum: and more particulariy preferred .n ^'^w of water 
resistance and alkali washability are Isobutylene-maleic anhydride copolymer and styrene-maleic anhydnde 
coDOlymer. These copolymers are preferably used in the fomn of fine powder. .. » 

5 The incorporation amounts of the essential components of the composition of the present invent.on tha 
is the PVA (A) {hereinafter sometimes referred to as "component (A)"}, the amino compound or its salt (B) 
{hereinafter son^etimes referred to as "component (B)"}, the crosslinking agent (C) {hereinafter sometimes 
referred to as "component (C)"} and component (D) are not specifically limited but the following are 
generally recommended. The amount of component (B) incorporated based on ^ "^^^^ T'^'S^* 
,0 (hereinafter simply referred to as "parts") of component (A) Is 1 to 100 parts preferably 5 to 3° P^^s. an^ 
that of component (C) based on 100 parts of component (A) is 0.05 to 100 parts, preferably 0.2 to 30 parts. 
In the case where component (B) is incorporated in an amount of less than 1 part, the effect of increasing 
water resistance is small, while an incorporation amount of component (B) exceeding 100 parts causes the 
adhesive power of the obtained composition to decrease. In the case where the amount of cornponent (C) 
incorporated is less than 0.05 part, the crosslinking effect is small, while that of component (C) exceeding 
100 parts causes the viscosity stability of the obtained composition to decrease. , , 

The amount of component (D) incorporated is not specifically limited, but it is generally 1 to 500 parts 
preferably 20 to 300 parts based on 100 parts of component (A) In view of adhesive power and alkal. 
washability. In the case where the amount of component (D) incorporated is less than 1 part on the above 
basis, its contribution to alkali washability is small, while the amount of component (D) exceeding 500 parts 
causes the resistance of adhesion to water to decrease and the resistance to cold water to decrease. 

While the adhesive of the present invention exhibits sufficient performances even vvhen 't 's compr^«j 
of 4 components of the above components (A). (B). (C) and (D). it can further contain a filler (E) {hereinatter 
sometimes referred to as "component (E)"} and/or an aqueous emulsion (F) {hereinafter ^omBtmos 
referred to as "component (F)"}. The co-use of filler (E) will produce the effect of increasing wate 
resistance, improving the fluidity of the adhesive liquid, improving creep resistance, improving the .nitial 
ZcK and me L. Component (E). i.e. Filler (E). Is used in an amount of 10 to 500 P^^^^- P^^^^^^^^ 
400 parts, more preferably 50 to 300 parts based on 100 parts of component (A) If cornponent (E) "sed 
in an amount exceeding 500 parts, the fluidity of the adhesive will decrease and the adhesiveness will also 

Examples of the filler (E) used in the present invention are clays such as kaolinite halloysite. 
pyrophylite and sericite. inorganic substances such as talc, silica, heavy, light and surface-treated cak:.um 
carbonates, aluminum hydroxide, aluminum oxide, gypsum, titanium '^'«*°T^^=®°".'^^^f^..^y'""^ 
sulfate, calcium sulfate, zeolite, zinc oxide, lithopone, satin white, silicic acid, calcium silicate, aluminum 
36 silicate, mica, magnesium carbonate and glass, and organic materials such as plastic P'Q"^®"*^. berh 
zoguanamine resin acrylic resins, styrene resin and ureaformaldehyde resins. ^.^'^^^^^j^^'J;"^^^^^ 
used singly or in combination. Among these fillers, clays are most preferred in view of their high ability to 

nrovide resistance to cold water. - . ..... ^^i^^^u,^ 

Further the co-use of an aqueous emulsion (F) produces the effects of increasing initial adhesive 
strength, increasing ease of controlling viscosity, and improving water resistance and fluidity. 

Examples of the aqueous emulsion (F) are SBR latice. NBR latice, polyvinyl acetate emuls on. ethylene- 
vinyl acetate copolymer emulsions. poly(meth)acrylate emulsions, and polyvinyl chloride emulsions, among 
which preferred are ethylene-vinyl acetate copolymer emulsions. The aqueous emulsion (F is used in an 
Tmount Of 10 to 500 parts, preferably 20 to 300 parts based on 100 parts of ^^^-^linU Td'wate 
OF) is used in an amount exceeding 500 parts, it will lead to a decrease in adhesiveness and water 
resistance. In the present Invention, as required, not more than 100 P^^s of a thickener can be used 
together with the above components, based on 100 parts of component (A). The thickener is used as 
required, for the purposes of increasing intltlal adhesiveness and ease of viscosity control, improving fluidity 

"'S^Ts'oft'thSener are organic polymers such as polyvinylpyrrolidone. poly(meth)acry.ates and 
salts thereof, celluloses and starch, and inorganic materials such as montmorillonite. hectorite and ben- 
tonite. These thickeners may be used singly or in combination. 

Further there may. as required, be added various additives, such as defoamer. antiseptic agent, mildew- 
proof agent, viscosity stabilizer, pigment, deodorant and perfume. For the purpose of improving adhesive- 
56 ness. a water-soluble boron compound such as boric acid, borax, borate of P°'y^^yd"'= .f f ^"f 
glycerine or ethylene glycol, or the like may also be added. This addition, however, if too much, will 

adversely affect high-speed applicability of the adhesive. nf 

Although the adhesive of the present invention is aqueous, it may incorporate, for the purpose ot 
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preventing freezing or giving flexibility to the adiiesiv© laver nmar,!^ o i * 

methanol, ethylene glycol, glycerine and cellosolve ^ solvents. - e.g. alcohols such as 

The adhesive of the present invention is prepared for examol^ f«ii„ 
prepared by dumping into water with stirring a JZt' o^PvI Tm ^J ^ ^''"^"^ ^'""^ 

5 required, filler (E) and other additives mixed beforL^and L rol^^^^^ component (D). and further, as 
stfmng other additives, filler (E). component (DrarPVA lAT ^L*^? ^""^'^^^ "^'^ 

blowing steam vapor into the slurry ra jef cookl o^^^^ '''""^ ^'^^"^ 

jacket, and then the solution is cooled Thin ai^JnTclnn! „h , . °' '"'^"^''^ *^™"9^ « 

successively added with stirring to the sllnTo aiv^^n aSh^^^^^ ^ crosslinking agent (C) is 

'0 thus Obtained is a mixture comprising i aoueol s^^^^^ composition. The adhesive composition 

further containing component (D) forrpaJctes 7^^^^ T ^""^ ''"""'P^' -°'^PO"«nt and 

invention is not specifically limited, bufit irpiferaS 5 to 50^^ °' °' P^^^"* 

weight. prereraoiy 5 to 50 A by weight, more preferably 10 to 40% by 

tS^XT- above-descnbed process is used for 
viscosity Of the adhesive when applied fs adjusted dl^^^^^ TnZT " '""^ "^^ 

purpose of performing high-soeed anniirat.nn thl . ^ ^^P® °^ application, and. for the 

2.000 to 100:000 CPS as n^^asurefw.rB t^^^^^^ 'PP"'^^*'^" temperature is preferably 

Examples of th's -ab^to wSicrthe adhe^^^^^^^^^ '° ' 

20 paper, coated papers such as SLnum H^^l f h , ^ ^PP"®^ *ose made of 

synthetic paper, films of o;;anic Zr.'^!!^:. -"-hed and resin finished, 

be patched with these labels mciudinn inn^L^^ ' ■^'''^ '""'^ °' "'^t^' compounds. Any object can 
among which most s Jtid at" ^aifll^Sr "b^^^^^^^^^ "^^^"'^'^ ^"^'^ - ^.ass. metals a'nd Ustics. 

.e.,raL^crj:r.~^^^^^^^^^ ini«a, bond streng. and 

has high resistance to cold water when alaLT^fS^' 1 f , °' P^^^"t '"mention 

patched with the labels applied wi"th the adSiv^^^^^^^^ ""^^^ ^'^^^ ''^^^^^S^ 

can readily be peeled off by aqSus alS^wTshi^f^t^L J ''^^ '^^^ '«bels 

to be patched on glass botJes frbev^Ses Fu JeZ^rt^^^ 1'""'"^ P^^^^^'^^'^ '-"els 

stability when stored, and can sult^rS hSh t.^^^^^ P^"'""* ^'9*^ 

exemplary^rc^^irXTar^^^^^^ '°"-nO descriptions of 

thereof. In the Examples, "parts" and mean .Ste^J^JJ °" ^"^ t° be limiting 

weight", respectively ""'^^^ otherwise specified, "parts by weight" and "% by 
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solid/m2. The label paper isShed " thr?K ° P?^' "^'"^ ^ '^^^ '="'^t^^ ^ amount of 10 g- 

with a rubber roll to prep re a'tesJ ^ce A^f 30 second/ tf'.^f '"""^^'^^ely thereafter gently pressed 
with a tensile tester (miOGmPH Xn ^nl l tt V^^^ ^'^"^ subjected to ISO' peeling test 
mm/min to determine the inilTadheSve Jt^^^^^^ Corporation) at an extension rate 0? 500 

® NO interfacial delamination at airbeLJen t^^JiJ . " '^"^ °' f°"°^'"9 rating. 

Of the label paper is obseived P^P^' P'^*®' ^"'1 °"ly cohesive failure 

- adhesive mileage. 

mileage. P^P®' ^''^^^^^ ^ of from 5% upto 30% of the adh^ive 

and ^hrg^ plte rr^d.'^^' ''''' ^^-'-«- between the label paper 



Standard adhesive strength 
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Test piece is prepared in the same manner as in the case of the above initial adhesive strength 
measurement The test piece is dried at 40* C for 24 hours and then allowed to stand at 20* C, 65% RH for 
3 days. Thereafter the piece Is subjected to 180* peeling test and the result is evaluated in the same 
manner as above. 



Cold water resistance: 

The test piece prepared in the same manner as that for testing standard adhesive strength Is immersed 
10 (gradually, to prevent occurrence of temperature nonunifonmity) in cold water of 10° C. After 30 days* 
Immersion, the test piece is taken out from the cold water and tested for the resistance to cold water of the 
adhesion between the glass plate and the label paper by peeling the paper with the finger nail. The result is 
shown by the following rating. 

® : No interfacial delaminatlon at all between the label paper and the glass plate when strong peeling force 
75 is applied with the finger nail; only cohesive failure of the label paper Is observed. 

O : Only Interfacial delaminatlon occurs between the label paper and the glass plate when strong forced 
peeling force is applied with the finger nail. 

A : Only interfacial delamlnation occurs between the label paper and the glass plate when weak peeling 
force is applied with the finger nail, 
20 X ; Only interfacial delaminatlon readily occurs between the label paper and the glass plate when weak 
rubbing force Is applied with the finger. 



Alkali washabillty 

25 

The test piece prepared in the same manner as that for testing the standard adhesive strength (except 
for changing the drying condition to 40* C. 48 hours) is immersed in a 3% aqueous NaOH solution while 
being kept such that the adhesive surface stands upright). After 4 minutes and after 30 minutes the test 
piece is watched for whether the label paper falls off and drops from the glass plate: The condition of the 
30 label paper is shown by using the following coding. 

(§): The label paper falls off completely from the glass plate. 

O : 30 to 90% of the adhesive mileage of the label paper peels off from the glass plate. 
A : 5 upto 30% of the adhesive mileage of the label paper peels off from the glass plate. 
X : The label paper sticks to the glass plate and does not peel off at all. 



Odor 



Specimen adhesive Is sniffed at for bad odor, and the result Is shown by the following rating. 
40 (§): No odor at all. 

A : Somewhat disagreeable odor. 
X : Very disagreeable odor. 



45 Example 1 

A dissolving tank equipped with a stirrer and a thermometer was charged with a prescribed amount of 
water, 100 parts of a PVA (PVA-117. degree of hydrolysis: 98.5 mol%, degree of polymerization: 1,750, 
made by Kuraray Co.) and 30 parts of a polyvinylamine salt (XP-00013, made by Air Products Co.). The 

so mixture was dissolved by heating with stirring at 95°c'for 1 hour, and the solution was cooled. To the 
solution was added 50 parts of fine powder of crotonic acid-modified polyvinyl acetate (ASRCL-09. water- 
insoluble and alkali soluble; made by Denki Kagaku Kogyo K.K.) and then 10 parts of a polyaldehyde 
(PALSX-08, made by Japan Carlit Co.), and the mixture was stirred well to give an adhesive composition. 
The adhesive composition thus obtained was viscous and had a good fluidity and comprised the crotonic 

55 acid-modified polyvinyl acetate dispersed therein In the form of fine powder. The concentration and 
viscosity, and evaluation results of the obtained adhesive are shown in Table 1 and Table 2, respectively. 
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Example 2 

A dissolving tank equipped with a stirrer and a thermometer was charged with a prescribed amount of 
water and 100 parts of a PVA (PVA-117. made by Kuraray Co.). and the mixture was dissolved by heating 
5 with stirring at 95 *C for 1 hour, and the solution was cooled. To the solution v/as added in sequence 60 
parts of fine powder of crotonic acid-modified polyvinyl acetate, 20 parts of chitosan and 5 parts of glyoxal 
and the mixture was stirred well to give an adhesive composition. The adhesive composition thus obtained 
was a mixture similar to that in Example 1 . 

The concentration and viscosity, and evaluation results of the obtained adhesive are shown In Table 1 
10 and Table 2. respectively. 



Example 3 

Example 2 was repeated except for using, Instead of crotonic acid-modified polyvinyl acetate, fine 
powder of an Isobutyiene-maleic anhydride copolymer (lsobam-10, molecular weight: 160,000 to 170,000; 
made by Kuraray Co.) In a ratio as shov/n in Table 1), The adhesive composition obtained comprised, 
similar to Example 2, the fine powder of lsoban-10 dispersed therein as it was. 

The concentration and viscosity, and evaluation results of the obtained adhesive are shown in Table 1 
and Table 2, respectively. 



Example 4 

The same apparatus as used in Example 1 was charged with a prescribed amount of water, 100 parts 
of a PVA (PVA-117. made by Kuraray Co.) and 50 parts of a calcium carbonate filler {Whiton P-30. made by 
Shiraishi Kogyo Co.), and the mixture was dissolved by heating at 95 'C for 1 hour, and the solution was 
then cooled. To the solution was added 30 parts of a polyethyleneimine (Epomin SP-018, made by Japan 
Catalytic Chemical Industry Co., Ltd.), 7 parts of a dialdehyde-slarch (Caldus 5S, made by Japan Carlit Co.) 
30 and 20 parts of a styrene-maleic anhydride fine powder (SMA-1000 made by Arco Co.) in this order, and 
the mixture was stirred well to give an adhesive composition. 

The concentration and viscosity, and evaluation results of the obtained adhesive are shown in Table 1 
and Table 2, respectively. 

35 

Example 5 

Example 2 was repeated except for using, instead of PVA-117 and the crotonic acid-modified polyvinyl 
acetate. PVA-217 (degree of hydrolysis: 88.0 mol%. degree of polymerization: 1,750; made by Kuraray Co.) 
40 and aluminum fine powder (reagent grade, made by Wako Pure Chemical Industries, Ltd.). respectively in 
ratios as shown in Table 1, 

The concentration and viscosity, and evaluation results of the obtained adhesive are shown in Table 1 
and Table 2, respectively. 

45 

Example 8 

Example 3 was repeated except for using, instead of PVA-217 and lsobam-10, PVA-CS (degree of 
hydrolysis: 97.5 mol%. degree of polymerization: 1,750; made by Kuraray Co.) and aluminum fine powder 
so (reagent grade, made by Wako Pure Chennical Industries, Ltd.). respectively, and for further using as a filler 
a clay (Huber #900) In ratios as shown in Table 1. 

The concentration and viscosity, and evaluation results of the obtained adhesive are shown in Table 1 
and Table 2, respectively. 

55 

Example 7 

Example 6 was repeated except for using. Instead of PVA-CS, aluminum fine powder and clay, carboxyl 

8 
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group-modified PVA (content of carboxyl group: 1 mol%, degree of hydrolysis: 98 mol%, degree of 
polymerization: 1,750), an acid type super-absorbent polymer (de-alkali treated Kl Gel 201 that was made 
by Kuraray Co.. insoluble in water and highly swellable in aqueous alkali) and silica (Nipsil NS, made by 
Nippon Silica Kogyo Co.). respectively. In ratios as shown in Table 1 . 
5 The concentration and viscosity, and evaluation results of the obtained adhesive are shown in Table 1 
and Table 2, respectively. 



Example 8 

70 

Example 6 was repeated except for using, instead of PVA-CS and aluminum fine powder, cation- 
modified PVA (content of cation: 0.5 mol%. degree of hydrolysis: 98.5 mol%, degree of polymerization: 
1.750), and a styrene-maleic anhydride copolymer fine powder (SMA-1000 made by Arco Co.) respectively, 
and for further using an ethylene-vinyl acetate copolymer emulsion (OM-4000. made by Kuraray Co.) in 
75 ratios as shown in Table 1. 

The concentration and viscosity, and evaluation results of the obtained adhesive are shown in Table 1 
and Table 2. respectively. 



20 Example 9 

The procedure of Example 4 was followed with the use of a sulfonic acid-modified PVA (content of 
sulfonic acid group: 1 mol%. degree of hydrolysis: 98.5 mol%, degree of hydrolysis: 1,750), hex- 
amethylenediamine (reagent grade, made by Wako Pure Chemical Industries. Ltd.), a polyaldehyde 
25 (PALSX-08, made by Japan Carllt Co.), a carboxymethylcellulose (acid type, made by DAICEL Co.) and 
clay in ratios as shown In Table 1 . to obtain an adhesive composition. 

The concentration and viscosity, and evaluation results of the obtained adhesive are shown in Table 1 
and Table 2, respectively. 

30 

Example 1 0 

Example 6 was repeated except for using acid type casein fine powder (reagent grade, made by Wal<o 
Pure Chemical Industries, Ltd.) instead of the aluminum fine powder. 
35 The concentration and viscosity, and evaluation results of the obtained adhesive are shown in Table 1 
and Table 2. respectively. 



Comparative Example 1 

Example 2 was repeated except that the chitosan and the crotonic acid-modified polyvinyl acetate were 
not used. 

The concentration and viscosity, and evaluation results of the obtained adhesive are shown in Table 3 
and Table 4, respectively. 



Comparative Example 2 

Example 2 was repeated except that the glyoxal and the crotonic acid-modified polyvinyl acetate were 
50 not used. 

The concentration and viscosity, and evaluation results of the obtained adhesive are shown in Table 3 
and Table 4, respectively. 



55 Comparative Example 3 

Example 3 was repeated except that the chitosan was not used. 

The concentration and viscosity, and evaluation results of the obtained adhesive are shown in Table 3 
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and Table 4, respectively. 



Comparative Example 4 

Example 3 was repeated except that the lsoban-10 was not used. 

The concentration and viscosity, and evaluation results of the obtained adhesive are shown in Table 3 
and Table 4, respectively. 



Comparative Example 5 

Example 7 was repeated except that the superabsorbent resin of acid type was not used. 
The concentration and viscosity, and evaluation results of the obtained adhesive are shown in Table 3 
and Table 4. respectively. 



Comparative Example 6 

Example 8 was repeated except that the glyoxal was not used. 

The concentration and viscosity, and evaluation results of the obtained adhesive are shown in Table 3 
and Table 4. respectively. 



Comparative Example 7 

^ An adhesive currently used commercially for paper labels for beer bottle, comprising casein as a 
principal component was tested. This adhesive had a solid content of 38.5%, a viscosity measured with B- 
type viscosimeter at 20° C of 22.400 cps and a pH of 8.4. and was viscous aqueous solution. This smelled 
bad. generating ammonia odor, and its viscosity changed with time, Increasing sharply on the 3rd day. 

The concentration and viscosity, and evaluation results of this adhesive are shown in Table 3 and Table 
4. respectively. 



Comparative Example 8 

A dissolving tank equipped with a stirrer and a thermometer was charged with 14.9 parts of a PVA 
(PVA-224. degree of hydrolysis: 88 mol%, degree of polymerization: 2,400), to which 110 parts of water was 
added with stirring at a room temperature, and the mixture was heated to 95 'C and kept for 1 hour to 
dissolve completely. To the solution were added 1,7 parts of a commercially available thickener based on 
polymethacrylic acid (Julymer AC-10L, made by Nihon Junyaku Co.) and 9 parts of urea (reagent grade, 
made by Wako Pure Chemical Industries. Ltd.), and the mixture was stirred to become uniform, cooled to 
room temperarue. followed by adjustment of Its pH to 7 using aqueous concentrated ammonium solution. 
The adhesive thus obtained had a solid content of 23.2%, a viscosity of 23.800 cps and a pH of 7. The 
adhesive was a completely dissolved aqueous solution and did not show therein any component (D) of 
powder form that was water insoluble and soluble or swellable in alkali, which had been observed in 
Example 9. 

The concentration and viscosity and evaluation results of the adhesive obtained are shown in Table 3 
and Table 4, respectively. 

Comparative Examples 9 through 1 1 

Example 3 was repeated three times each time except for using, instead of lsoban-10 used in Example 
3. urea powder (water soluble and alkali soluble) (Comparative Example 9). a conventional thickener 
(Rheogic 250H; sodium polyacrylate, water soluble and alkali soluble, made by Nihon Junyaku Co.) 
(Comparative Example 10) or polyvinyl chloride powder (water insoluble and alkali insoluble) {Comoarative 
Example 11). 
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The concentrations and viscosities and evaluation results of the adhesives obtained are shown in Table 
3 and Table 4, respectively. 

Obviously, numerous modifications and variations of the present invention are possible in light of the 
above teachings. It is therefore to be understood that within the scope of the appended claims, the invention 
may be practiced othen^rise than as specifically described herein. 
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Table 2 
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Table 4 
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Table 5-1 

(Footnotes £or Table 1 and Table 3 are shown below.) 



1) PVA-n7: Degree of hydrolysis: 98.5 raol%, degree ot polymerization: 1,750; 

nade by Kuraray Co. 

2) PVA-217: Degree of hydrolysis: 6B moi%, degree of polymarixation : 1,750; nade 

by Kuraray Co. 

3) PVA-CS : Degree of hydrolysis: 97.5 mol%, degree of polymerization: 1,750; 

made by Kuraray Co- 

4) CarbGxyl qroup-nodif led PVA: Content off carboxyl group: 1 molt, degree of 

hydrolysis: 90 mol%, degree of polymerization: 1,750 

5) Cation-modified PVA: Content of cation: 0.5 noil, degree of hydrolysis: 98.5 

mol%, degree of polymerization: 1,750 

6) Sulfonic acid-modified PVA: Content of sulfonic acid: 1.0 mol%, degree of 

hydrolysis: 90. 5 nol%, degree of polymerization: 
1 ,750 

7) Polyvinyl amine salt: XP-OOOia, made by Air Products. 

8) Chitosan: Obtained by dissolving 15 parts of a chitosan having an amine group 

content of 89% in an aqueous lactic acid-acidic solution to a 
concentration of ISt. 

9) Polyethyleneiaina: Epomine SP-018, made by Japan Catalytic Chemical Industry 

Co. 

10) Hexamethylonediamine: Reagent grade, made by HaJco Pure Chemical Industries, 

Ltd. 

n) Polyaidehyde: PAL SX-08, made by Japan Carlit Co. 

12) Dialdehyde starch: Caldus 5S, made by Japan Carlit Co. 

13) Crotonic acid-modiiied polyvinyl acetate: ASR CL-09, fine powder, made by 

DenJci KagaJtu Kogyo K.K. 

14) Isobam-10: Isobucylene-maleic anhydride copolymer, made by Kuraray Co. 

15) SMA-1000: S tyrene-maleic anhydride copolymer, molecular weight; 1,700, fine 

powder, made by Arco. 

16) Aluminum: Reagent grade, fine powder, made by Wa)co Pure Chemical Industries, 

Ltd. 
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Table S-2 



J 7) Super-absorbent resin of acid type: Water-insoluble and alkali-swellable 
fine powder obtained by immersing KI GEI» 201 K (super-absorbent 
polymer made by Kuraray Co.) in an aqueous hydrochloride solution 
for 3 days, and washing with water and drying the mixture, 

18} Acid type CMC: Tine powder of acid type carboxyraethylcellulose , made by 
DAICEL Co. 

19) Acid type casein: Reagent grade, fine powder, made by Wako Pure Chemical 

Industries, Ltd. 

20) Calcium carbonate: Whiton P-30, made by Shiraishi Kogyo Co. 

21) Clay: Huber »900 

22) Silica: Nipsil ITS, made by Nihon Silica Kogyo Co. 

23) EVA emulsion: OM-3400, an othylene-vinyl acetate copolymer emulsionn made 

by Kuraray Co. 

24) Rheogic 250H: Water-soluble and alkali -soluble sodium polyacrylate, made by 

Nippon Junyaku Co. 



Claims 

1 . A composition comprising a polyvinyl alcohol (A), an amino compound or Its salt (B), a crosslinking agent 
(C) and as component (D) at least one water-insolubie and alkali-solubie substance and/or water-insoluble 
and alkali-swellabie substance. 

2. A composition comprising a polyvinyl alcohol (A), an amino compound or its salt (B), a crosslinking agent 
(C), as component (D) at least one water-Insoluble and alkali-soluble substance and/or water-insoluble and 
alkall-swellabie substance, and a filler (E). 

3. A composition according to Claim 1 or 2, wherein said amino compound or its salt (B) is chitosan. 

4. A composition according to any one of Claims 1 to 3, wherein said crosslinking agent (C) is at least one 
aldehyde-based compound, epoxy compound and/or aminoplast compound. 

5. A composition according to Claim 4, wherein said crosslinking agent (C) is an aldehyde-based 
compound. 

6. A composition according to any one of Claims 1 to 5. wherein said component (D) is at least one a- 
olefin-maleic anhydride copolymer and/or acid-modified polyvinyl ester. 

7. A composition according to any one of Claims 1 to 5, wherein said component (D) is an Isobutyiene- 
maleic anhydride copolymer. 

8. A composition according to any one of Claims 1 to 5. wherein said component (D) is a styrene-maleic 
anhydride copolymer. 

9. A composition according to any one of Claims 1 and 3 to 8, where in the amounts incorporated of the 
components are. based on 100 parts by weight of said polyvinyl alcohol (A), 1 to 100 parts by weight for 
said amino compound or its salt (B). 0.05 to 100 parts by weight for said crosslinking agent (C) and 1 to 
500 parts by weight for said component (D), respectively. 

10. A composition according to any one of Claims 2 to 8, wherein the amounts incorporated of the 
components are, based on 100 parts by weight of said polyvinyl alcohol (A), 1 to 100 parts by weight for 
said amino compound or Its salt (B), 0.05 to 100 parts by weight for said crosslinking agent (C), 1 to 500 
parts by weight for said component (D). and 10 to 500 parts by weight of said filler (E). respectively. 
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11. An adhesive for labels comprising a composition according to any one of Claims 1 to 10. 

12. A glass base material patched with a label to which an adhesive for labels according to Claim 11 has 
been applied. 
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